Fructose-1,6-bisphosphatase mediates cellular responses to DNA damage and aging in Saccharomyces cerevisiae.
Response to DNA damage, lack of nutrients and other stress conditions is an essential property of living systems. The coordinate response includes DNA damage repair, activation of alternate biochemical pathways, adjustment of cellular proliferation and cell cycle progression as well as drastic measures like cellular suicide which prevents proliferation of severely damaged cells. Investigating the transcriptional response of Saccharomyces cerevisiae to low doses of the alkylating agent methylmethane sulfonate (MMS) we observed induction of genes involved in glucose metabolism. RT-PCR analysis showed that the expression of the key enzyme in gluconeogenesis fructose-1,6-bisphosphatase (FBP1) was clearly up-regulated by MMS in glucose-rich medium. Interestingly, deletion of FBP1 led to reduced sensitivity to MMS, but not to other DNA-damaging agents, such as 4-NQO or phleomycin. Reintroduction of FBP1 in the knockout restored the wild-type phenotype while overexpression increased MMS sensitivity of wild-type, shortened life span and increased induction of RNR2 after treatment with MMS. Deletion of FBP1 reduced production of reactive oxygen species (ROS) in response to MMS treatment and in untreated aged cells, and increased the amount of cells able to propagate and to form colonies, but had no influence on the genotoxic effect of MMS. Our results indicate that FBP1 influences the connection between DNA damage, aging and oxidative stress through either direct signalling or an intricate adaptation in energy metabolism.